
AQA A Level Physics – Particle Model Remote Learning Pack 
Autumn Term 1a  

 FLIPPED AROUND PHYSICS https://www.flippedaroundphysics.com/a-level.html includes video tutorials, Core tasks with questions and answers and Exam questions in 
each episode. 

 SENECA Particles– covers this topic 

 OVERVIEW Videos –  
https://www.youtube.com/watch?v=L-XhYS7FhaE 
https://www.youtube.com/watch?v=kzsnkHktJnA 

 Cyber Physics https://www.cyberphysics.co.uk/topics/particle/partnote.htm 

 BACKGROUND INFORMATION/ EXTENDED LEARNING https://www.youtube.com/watch?v=bw5TE5o7JtE&list=PL35C0F3A92125C517 
 

 In school Lesson 

Title 

Spec 

Link 

Specification detail Key definitions  
(to learn) 

Resources 

 

1 Atomic Structure 

and Specific Charge 

3.2.1.1  Simple model of the atom, including the proton, neutron and 

electron. Charge and mass of the proton, neutron and electron in SI 

units and relative units.  

 The atomic mass unit (amu) is included in the A-level Nuclear physics 

section.  

 Specific charge of the proton and the electron, and of nuclei and ions.  

 Proton number Z, nucleon number A, nuclide notation.  

 Meaning of isotopes and the use of isotopic data. 

Proton 
Neutron 
Electron 
Specific charge 
Nuclei 
Nuclide  
Isotope 
nomenclature 

https://www.flippedaroundphysics.com/21-
constituents-of-the-atom.html 
 
 

2 The Strong Force 3.2.1.2  The strong nuclear force;  

 its role in keeping the nucleus stable;  

 short-range attraction up to approximately 3 fm,  

 very-short range repulsion closer than approximately 0.5 fm. 

Femto 

Strong force 

 

https://www.flippedaroundphysics.com/22-
stable-and-unstable-nuclei.html 

3 Alpha decay, beta, 

gamma 

  Unstable nuclei;  

 alpha and beta decay.  

 Equations for alpha decay, β− decay including the need for the 

neutrino.  

 The existence of the neutrino was hypothesised to account for 

conservation of energy in beta decay. 

Alpha 

Beta 

Gamma 

Neutrino 

 

 

https://www.flippedaroundphysics.com/a-level.html
https://www.youtube.com/watch?v=L-XhYS7FhaE
https://www.youtube.com/watch?v=kzsnkHktJnA
https://www.cyberphysics.co.uk/topics/particle/partnote.htm
https://www.youtube.com/watch?v=bw5TE5o7JtE&list=PL35C0F3A92125C517
https://www.flippedaroundphysics.com/21-constituents-of-the-atom.html
https://www.flippedaroundphysics.com/21-constituents-of-the-atom.html
https://www.flippedaroundphysics.com/22-stable-and-unstable-nuclei.html
https://www.flippedaroundphysics.com/22-stable-and-unstable-nuclei.html


4 EM Spectrum and 

Planck 

3.2.1.3  Photon model of electromagnetic radiation, the Planck constant. E = h 

f = hc /λ 

Photon 

Electromagnetic Spectrum 

planck 

https://www.flippedaroundphysics.com/23-
particles-antiparticles-and-photons.html 

5 Annihilation   For every type of particle, there is a corresponding antiparticle.  

 Comparison of particle and antiparticle masses, charge, and rest 

energy in MeV. 

 Students should know that the positron, antiproton, antineutron, and 

antineutrino are the antiparticles of the electron, proton, neutron and 

neutrino respectively. 

 Knowledge of annihilation and pair production and the energies 

involved. 

Antimatter 

Anti-particle 

Rest energy 

Annihilation 

Pair production 

6 Pair production  

7 Fundamental 

forces and 

exchange particles 

3.2.1.4  Four fundamental interactions:  

 gravity,  

 electromagnetic,  

 weak nuclear,  

 strong nuclear. (The strong nuclear force may be referred to as the 

strong interaction.)  

 The concept of exchange particles to explain forces between 

elementary particles.  

 The electromagnetic force; virtual photons as the exchange particle.  

 The weak interaction limited to β− and β+ decay, electron capture 

and electron–proton collisions; W+ and W− as the exchange particles. 

 Simple diagrams to represent the above reactions or interactions in 

terms of incoming and outgoing particles and exchange particles. 

Exchange particles 

Feynman diagrams 

https://www.flippedaroundphysics.com/24-
particle-interactions.html 

9 Quarks and anti-

quarks 

  Properties of quarks and antiquarks: charge, baryon number and 

strangeness. 

 Combinations of quarks and antiquarks required for baryons (proton 

and neutron only), antibaryons (antiproton and antineutron only) and 

mesons (pion and kaon only).  

 knowledge of up (u), down (d) and strange (s) quarks and their 

antiquarks will be tested.  

 The decay of the neutron should be known. 

 https://www.flippedaroundphysics.com/26-
quarks-and-antiquarks.html 

10 Hadrons   Hadrons are subject to the strong interaction. The two classes of 

hadrons:  

• baryons (proton, neutron) and antibaryons (antiproton and 

antineutron) 

• mesons (pion, kaon).  

 https://www.flippedaroundphysics.com/25-
classification-of-particles.html 

https://www.flippedaroundphysics.com/23-particles-antiparticles-and-photons.html
https://www.flippedaroundphysics.com/23-particles-antiparticles-and-photons.html
https://www.flippedaroundphysics.com/24-particle-interactions.html
https://www.flippedaroundphysics.com/24-particle-interactions.html
https://www.flippedaroundphysics.com/26-quarks-and-antiquarks.html
https://www.flippedaroundphysics.com/26-quarks-and-antiquarks.html
https://www.flippedaroundphysics.com/25-classification-of-particles.html
https://www.flippedaroundphysics.com/25-classification-of-particles.html


 Baryon number as a quantum number.  

 Conservation of baryon number. 

  The proton is the only stable baryon into which other baryons 

eventually decay.  

 The pion as the exchange particle of the strong nuclear force.  

 The kaon as a particle that can decay into pions. 

11 Leptons   Leptons: electron, muon, neutrino (electron and muon types only) 

and their antiparticles.  

 Lepton number as a quantum number; conservation of lepton 

number for muon leptons and for electron leptons.  

 The muon as a particle that decays into an electron. 

 

 Strange Particles   Strange particles as particles that are produced through the strong 

interaction and decay through the weak interaction (eg kaons).  

 Strangeness (symbol s) as a quantum number to reflect the fact that 

strange particles are always created in pairs.  

 Conservation of strangeness in strong interactions.  

 Strangeness can change by 0, +1 or -1 in weak interactions.  

 Appreciation that particle physics relies on the collaborative efforts of 

large teams of scientists and engineers to validate new knowledge. 

 

12 Conservation laws   Change of quark character in β− and in β+ decay.  

 Application of the conservation laws for charge, baryon number, 

lepton number and strangeness to particle interactions.  

 The necessary data will be provided in questions for particles outside 

those specified. Students should recognise that energy and 

momentum are conserved in interactions. 

 https://www.flippedaroundphysics.com/27-
applications-of-conservation-laws.html 

 

https://www.flippedaroundphysics.com/27-applications-of-conservation-laws.html
https://www.flippedaroundphysics.com/27-applications-of-conservation-laws.html

